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EXECUTIVE SUDMARY
A study of the biology of the Illinois chorus frog, Pseudacris streckeri
illinoensis, is reported. Surveys of Madison County for choruses of the frogs
located eight choruses in 1997. All of these choruses were located at the
same sites that choruses were found in 1996. No frogs were found at
historical sites near Granite City, South Roxana, or New Poag Road similar to
results in 1994-1996. The bulk of the study was conducted using drift fences
at the recently purchase wetland mitigation area adjacent to Sand Road in Sec.
19, T4N, R8W. The primary purpose of the 1997 study was to examine spacial
variation in use of the mitigation area by the Illinois chorus frog and to
estimate population size and density at the mitigation area. We again
estimated population size using recaptures of frogs previously marked.
Lincoln-Petersen index estimates of population size based on recaptures of
previously marked frogs were about 237 ± 60 frogs for females and 218 ± 48
frogs for males. This estimate is about double the estimate made in 1996
possibly due to favorable rainfall in 1996. The effect of wetland mitigation
activities on the thermal characteristics of the mitigation site are important
because the Illinois chorus frog is not freeze tolerant. Thus, activities
that increase the depth of soil freezing should be avoided because frogs
exposed to freezing temperatures will die. Consequently, we made a
preliminary analysis of subsurface thermal characteristics during the
1996/1997 winter. Monitored locations with minimal vegetation tended to
remain warmer than locations that were heavily vegetated. This was an
important finding because site preparation activities will reduce the
percentage of vegetation coverage which would not be detrimental to frog
survival. We also found no evidence of surface activity among adult frogs
outside of that observed during the breeding season.
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INTRODUCTION
The Illinois chorus frog, Pseuda'cris streckeri illinoensis, is restricted to
the floodplains of the Mississippi and Illinois rivers in Arkansas, Illinois,
and Missouri (Conant and Collins, 1991). The frog is listed as a threatened
species in Illinois (Herkert, 1992), as a rare species in Missouri (Anonymous,
1992), as a species of special concern in Arkansas (R. Roberg, pers. comm.),
and as federal C-2 species (Dodd et al., 1985).
This highly fossorial frog occurs in Illinois mainly along the central
part of the Illinois River (Smith, 1951, 1961, 1966; Morris and Smith, 1981;
Taubert et al., 1982; Brown and Rose, 1988; Morris, 1990; Beltz, 1991 and
1993). Other populations are, also, scattered along the Mississippi River from
Madison to Alexander Counties, Illinois (Holman et al., 1964; Brown and Brown,
1973; Axtell and Haskell, 1977; Morris and Smith, 1981; Taubert et al., 1982;
Gilbert, 1986; Brown and Rose, 1988; Morris, 1990; Beltz, 1991 and 1993;
Tucker and Philipp, 1993; 1994; 1995; 1996).
Several previous publications and unpublished reports provide details on
the life history of P. s. illinoensis including information on underground
feeding behavior (Brown, 1978), burrowing behavior (Axtell and Haskell, 1977;
Brown et al., 1972; Tucker et al., 1995; Tucker, 1995), chorus sites (Brown
and Rose, 1988; Tucker, 1998), fecundity (Butterfield et al., 1989; Tucker and
Philipp, 1995; Tucker, 1997a), post-metamorphic growth (Tucker, 1995; Tucker
and Philipp, 1995), morphology of newly transformed froglets (Tucker, 1997b);
food habits (Tucker, 1997c), thermobiology (Packard et al.. 1998), and
morphological adaptations to fossorial existence (Brown and Means, 1984;
Paukstis and Brown, 1987 and 1991). The present report is a summary of
results for 1997 and a continuation of studies that we initiated in 1993 and
continued in 1994, 1995, and 1996 (Tucker and Phillip, 1993; 1994; 1995;
1996).
This year's activities carried forward objectives from previous years and
expanded these to include a detailed analysis of the herpetology of the
wetland mitigation area (Table 1). Our initial objectives were:
1. Monitor the distribution of P. s. illinoensis choruses in appropriate
habitat in the impact area.
2. Estimate the approximate number of P. s. illinoensis located on the
wetland mitigation area.
3. Determine the effects of vegetation coverage on the winter thermal
characteristics of soils at the study site.
4. Examine the spatial distribution of P. s. illinoensis at the wetland
mitigation site.
5. Test the hypothesis that adult frogs are only at the surface during the
short breeding season.
STATISTICAL METHODS
Associations among environmental variables and anuran activity were determined
with Spearman's rank correlation (Rho). Comparison of means was made using
the Kruskal-Wallis test, analysis of variance (ANOVA), or analysis of
covariance (ANCOVA), as appropriate, using SAS (SAS Institute, 1988). The
sequential Bonferroni method was used to determine minimum values of P needed
to reduce the probability of type I errors to 0.05 or less (Rice, 1989).
CHORUS LOCATIONS IN THE SAND ROAD STUDY AREA
MATERIALS AND METHODS
Monitoring of chorus locations in the Sand Road study area (Fig. 1) began on
February 10, 1997. The methods used and sites visited were reviewed in
previous reports (i.e., Tucker and Philipp, 1993, 1994, and 1995).
RESULTS AND DISCUSSION
In 1997, a total of eight choruses were located (Fig. 1). All of these
locations were sites of choruses in previous years. No new chorus sites were
Figure 1. Sand Road study area showing the location of the wetland mitigation
area and known choruses of the Illinois chorus frog (Pseudacris streckeri
illinoensis) in Madison County, Illinois.
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located in 1997. Generally, chorus sites have been stable in the general
study area from 1994-1997 with no indication of recolonization of distant
sites where this species is thought to have been extirpated (Tucker and
Philipp, 1995; Tucker, 1998). The failure to recolonize former chorus sites
is likely due to the inability of frogs to reach those sites from the refugia
that they now occupy (Tucker, 1998).
POPULATION SIZE ESTIMATES
MATERIALS AND METHODS
Population size estimate was made using the Petersen method as modified by
Bailey (1951) for estimates of population size when number of recaptures were
small (Donnelly and Guyer, 1994). Standard error of these estimates was
calculated using Bailey's (1951) method. These same methods were used by
Tucker and Philipp (1996).
RESULTS AND DISCUSSION
Petersen estimates of population size were 237 ± 60 frogs for females and 218
± 48 frogs for males based on 11 recaptures of 79 marked females and 12
recaptures of 97 marked males. Thus, a rough population estimate overall
would be about 450 individual adult P. s. illinoensis. The 1997 estimate was
nearly double the estimate made in 1996 of ibout 179 adults. Apparently,
favorable rainfall and the large number of frogs known to have transformed in
1996 (Tucker and Philipp, 1996) resulted in a substantial increase in
population size.
SOIL THERMAL PROFILE
METHODS AND MATERIALS
Soil temperatures were recorded at the Sand Road wetland mitigation site
during the winter of 1996/1997 using ten HOBO-XT temperature loggers (Onset
Computer Corporation). Temperature monitoring began on 16 December 1996 and
was terminated on 21 February 1997, the date that Pseudacris s. illinoensis
were first found active on the soil surface in 1997.
Table 1. All reptiles and amphibians
collected between 20 February and 30
November, 1997.
Reptiles
Lampropeltis calligaster 2
Coluber constrictor 14
Heterodon platirhinos 2
Thamnophis sirtalis 3
Chrysemys picta 9
Trachemys scripta elegans 2
Cnemidophorus sexlineatus 881
Total Reptiles 913
Amphibians
Rana blairi 14
Rana catesbiana 131
Rana sphenocephala 2
Bufo americanus 22
Bufo woodhousii fowleri 451
Hyla versicolor 5
Pseudacris triseriata 381
Pseudacris streckeri illinoensis 86
Ambystoma tigrinum 398
Total Amphibians 1490
Loggers were placed in pairs with one :hermocouple probe of each pair
inserted into the sand at a depth of 12.5 cm and the other at 25 cm. Before
each logger pair was placed the percentage of the general site covered by
vegetation was estimated. Probes were then inserted by pushing them into the
sides of a larger vertical shaft where the two loggers were placed. The
logger and probes were then reburied. Loggers recorded temperature readings
every 3.67 hours during the duration of deployment. Thus, each logger
recorded 503 temperature readings during the period of deployment. Overall
2515 temperature readings were recorded at each depth. Means listed below are
accompanied by ± one standard deviation.
We compared temperatures recorded using the Kruskal-Wallis test.
Comparisons were made for each pair of loggers (i.e., shallow vs. deep for all
five pairs, degrees of freedom = 1 for each test) and among all shallow or all
deep loggers (degrees of freedom = 4 for bo:h comparisons). Because we
performed seven Kruskal-Wallis tests, the minimum value of P that reduces the
probability of a type I error to less than 0.05 was 0.0071 (Rice, 1989).
RESULTS AND DISCUSSION
All logger pairs were consistent in that each member of the pair differed
significantly from the other (P < 0.0001). In each instance, the mean
temperature at 25 cm was higher than the mean temperature at 12.5 cm during
the period when loggers were deployed. Overall, mean temperature at 25 cm l s
2.84 ± 2.320 C (range = -0.06-11.96°C) compared to a mean temperature of 2.28 ±
3.02°C (range = -3.05-14.620 C) at 12.5 cm. Readouts for a typical logger pair
are shown in Fig. 2. There was variation in mean temperature among loggers at
each depth (P < 0.0001).
However, mean temperatures may be less important biologically than the
low end of the range recorded at each depth because subfreezing temperatures
were potentially life threatening for Pseuadscris s. illinoensis (Packard et
al., 1998). Among the five loggers at 12.5 cm, all recorded periods where the
soil temperature was less than 0°C. The lows for these five loggers
Figure 2. Readouts from a typical pair of computer temperature loggers.
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ranged from -0.56 to -3.05°C. In each case, subfreezing temperatures were
recorded for longer than 24 h during one or more periods in the time the
loggers were deployed (i.e., Fig. 2). In contrast, lows for the five loggers
at 25 cm ranged from -0.06-0.43°C. Only one logger recorded temperatures
below 0°C. The subfreezing temperatures recorded by this logger persisted for
about 12 h on a single day during the time the loggers were deployed.
Excepting these readings, all other temperature readings at 25 cm were above
0°C.
Overall, we found no statistically sigiificant association between
percent vegetation cover, and mean temperature (Rho = 0.12, P = 0.73, N = 10
sensors), minimum temperature (Rho = 0.22, P = 0.54, N = 10 sensors), or
maximum temperature (Rho = -0.23, P = 0.51, N = 10 sensors). Nor did we find
any significant associations between percent vegetation cover and temperature
variables among the five sensors set at 125 mm or the five set at 250 mm.
However, in each case, the association between percent vegetation cover and
maximum temperature measured was negative whereas it was positive between
percent vegetation cover and minimum temperature recorded and mean temperature
recorded. Tentatively, we conclude that if all other factors are equal that
reducing vegetation cover percentage will tend to reduce the mean temperature
and the maximum temperature at a particular site during the winter. However,
reducing percent vegetation cover would tend to increase the minimum
temperature that overwintering frogs are subjected to.
Presumably, the above result, though h-ghly tentative due to small number
of sensors available, is due to solar warming acting in concert with the
insulative properties of the soil. Most importantly, we find no evidence that
reducing vegetative cover will increase the risk of freezing during
overwintering. This is important because use of fire to help restore native
sand prairie vegetation and proposed activities to recreate and rehabilitate
wetland habitats will result in reduced vegetation cover.
Our field study indicates that to have survived the winter of 1996/1997
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which was only moderately severe that frogs would have had to have burrowed to
a depth of more than 12.5 cm. Such depths are commonly reached and exceeded
by pelobatid and bufonid toads (e.g., Tester and Breckenridge, 1964; Swanson
and Graves, 1995). Unfortunately relatively little is known of burrowing
depths for P. s. illinoensis but previously discovered burrows were shallow
(Axtell and Haskell, 1977; Tucker et al., 1995).
SPATIAL DISTRIBUTION
MATERIALS AND METHODS
The distribution of frogs on the sand portion of the study area was studied
using drift fences randomly placed on the site. Drift fences were constructed
with aluminum flashing. Pitfall traps (5 gal. buckets buried next to the
fence) were position along each side of the drift fences at 15 m intervals.
Each frog captured was measured, marked, and released at the time of capture.
The fence and pit number (Fig. 3) was also recorded for all frogs. Frogs
found along the drift fence were assigned the nearest pit number. Data
collected from January 1 to 8 May were used in this portion of the study.
This time interval includes the first and last capture of specimens of P. s.
illinoensis for the 1997 season. We compared data for Pseudacris s.
illinoensis and P. triseriata.
RESULTS AND DISCUSSION
Frogs of both species were not uniformly distributed on the study area (Figs.
4 and 5). Pseudacris s. illinoensis were most commonly caught on fences 2 and
8, once corrected for variation in fence length (Fig. 6). About half as many
frogs were caught on fences 1, 3, 5, and 7 (Fig. 6) and about one-quarter as
many on fences 4 and 6 compared to results on fences 2 and 8.
In contrast, specimens of P. triseriata were most common on fences 1, 3,
5, and 8 (Fig. 7). Only one of these fence; (fence 7) was comparable in rank
order to the rank order of fences for P. s. illinoensis. However, like P. s.
illinoensis, P. triseriata was least commonly collected on fences 4, 7, and 6.
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Figure 3. Location of eight drift fences on the wetland mitigation site.
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Figure 4. Number of Illinois chorus frogs (Pseudacris streckeri illinoensis)
caught on eight drift fences at the wetland mitigation area.
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Figure 5. Number of western chorus frogs (Pseudacris triseriata) caught on
eight drift fences at the wetland mitigation area.
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Figure 6. Rate of capture (frogs/m of fence) for the Illinois chorus frog
(Pseudacris streckeri illinoensis) on eight drift fences at the wetland
mitigation site.
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Figure 7. Rate of capture (frogs/m of fence) for the western chorus frog
(Pseudacris triseriata) on eight drift fences at the wetland mitigation site.
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At present, only a series of hypotheses can be proposed to account for
variation in spatial distribution. The reduced number of frogs on fences 4
and 6 may reflect the lingering impact of past agricultural practices. Fence
6 is located within an area formerly devoted to wheat production and one side
of fence 4 is near the same wheat growing area. There is preliminary evidence
that agricultural areas hold fewer frogs than old field or sand prairie
habitats (Tucker and Philipp, 1994; Tucker, 1998).
The relatively higher number of frogs caught by fences 2 and 8 (for P. s.
s. illinoensis) and fences 1, 3, and 5 (for P. triseriata) may reflect the
effect of chorus location on travel patterns for both species. For instance,
breeding choruses for P. s. illinoensis were present in the pit on the study
area (Fig. 2) and in a wetland on the west side of the study area. Thus,
frogs would be likely to be caught by fences 2 and 8 for frogs going to either
chorus. In contrast, P. triseriata choruses were mostly concentrated at the
wetland on the west side of the study area. Movements to and from this area
would likely increase capture rates on the fences (i.e., fences 1, 3, and 5)
closest to the choruses.
Regardless of the causal agent or agents, the distribution of both
species underscores the importance of the central portion of the sand habitats
on the mitigation area. Moreover, the apparently lower number of frogs in
agricultural areas suggests that remediation of these areas by reintroducing
native vegetation and preventing further disturbance should dramatically
increase the number of frogs at the site assuming that frog numbers at these
former agricultural sites recover to the levels found elsewhere on the site.
TEMPORAL DISTRIBUTION
MATERIALS AND METHODS
For this portion of the study, drift fences were monitored throughout the
remainder of the yea:: and into 1998. Because it was anticipated that any
post-breeding activity by P. s. illinoensis might be at a low level, we
increased fence coverage from 303 m to 545 m by adding new fences (see
22
Figure 8. Fences added during 1997 to examine summer and fall activity of the
Illinois chorus frog (Pseudacris streckeri illinoensis) .
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Table 2 and Fig. 8). Fences were monitored daily with few exceptions.
RESULTS AND DISCUSSION
All captures made on all fences for all reptiles and amphibians are
listed in Table 2. However, we caught no P. s. illinoensis after April 1997
(Table 3). We did however, catch a few specimens of P. triseriata in the
months following the spring breeding season. These results are consistent
with the hypothesis that adult P. s. illinoensis are only active at the soil
surface during the breeding season. However, our study was complicated by the
unusually dry weather in June and July in 1997 which may have had an adverse
effect on post-spring activity in this frog. Nevertheless, our study confirms
that surveys for this frog can only be profitably conducted in early spring
and that summer surveys of possible sites would be unlikely to discover frogs.
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Table 3. Number of anurans caught in each month of 1997.
Species/Month 1 2 3 4 9 10 11 12
Rana blairi
Rana catesbiana
Rana sphenocephala
Bufo americanus
Bufo w. fowleri
Hyla versicolor
Acris crepitans
Pseudacris triseriata
P. s. illinoensis
0 5 4 3 2 0 0 0 0 0 0 0
0 0 4 25 6 0 16 74 5 1 0 0
0 0 0 1 1 0 0 0 0 0 0 0
0 1 1 2 2 1 14 0 0 1 0 0
0 0 0 6 264 82 65 30 0 2 2 0
0 0 0 0 1 4 0 0 0 0 0 0
0 0 3 0 0 0 0 0 0 0 0 0
0 140 224 11 1 0 0 1 1 0 3 0
0 22 41 23 0 0 0 0 0 0 0 0
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